Introduction
============

Malawi now has its first paediatric intensive care unit (PICU). This is the first dedicated unit in the country for the care of critically ill children and children who have undergone major surgery requiring post-operative ventilation. The six-bedded ward is part of the new Paediatric Surgical Unit in Queen Elizabeth Central Hospital in Blantyre. The opening of the PICU gives us an opportunity to reflect on the great need for critical care in Malawi and the ethical challenge of caring for critically ill patients when resources are limited.

The burden of critical illness
------------------------------

Critical illness is any immediately life-threatening disease or injury. Critical illness is not limited by the age, gender or social status of the patient or by the medical specialty within which their condition is managed. Globally, critical illness results in several million deaths each year.[@R1] Hospitals in high-resource settings reserve 3--5% of beds for the critically ill, and it is expected that this will increase to 20--30% as demographics change and the treatment potential of medical therapies advance.[@R2] While there are no data about the number of critically ill in Malawi, over 90% of deaths from acute conditions such as trauma, maternal illnesses and infections are in low and middle income countries.[@R3]--[@R5] Using global data extrapolated from the USA,[@R1] it can be estimated that there are between 400,000 and 500,000 cases of sepsis (one cause of critical illness) in Malawi each year. In 2012, over 18000 trauma patients were admitted to four district hospitals in rural Malawi.[@R6] The maternal mortality ratio remains over 500 per 100000 live births,[@R7] and one study found that 62% of maternal deaths occurred in health facilities.[@R8] Clearly Malawi has a very large burden of critical illness.

Meeting the needs of critically ill patients
--------------------------------------------

A critically ill patient requires identification and appropriate medical management. The classic "A, B, C" (airway, breathing and circulation) triad of critical illness helps to alert health care providers that the patient\'s life is in danger, and actions must be quick. The patient may require oxygen, intravenous fluids, antibiotics, assistance with breathing or a blood transfusion. And thereafter needs close observation, continual assessment and frequent treatment modifications. These therapies and actions, carried out by doctors, nurses and other health workers, are collectively known as "critical care".

Critical care focuses on illness severity rather than definitive diagnosis and emphasises the life-saving and supportive therapies that maintain vital organ functions. The first principles of critical care date back to Florence Nightingale in the 1850s and her reorganisation of hospital wards so that the sickest patients were closest to the nurses\' stations. Reserving a section of a ward, or a particular ward, for the critically ill or "High Dependency Unit" - HDU, is a common strategy throughout the world. HDUs commonly provide a higher ratio of nurses to patients, closer observation and more frequent treatment modifications, and some specialised treatments such as oxygen or suction.

Since their introduction in the 1950s Intensive Care Units (ICUs) have become commonplace in hospitals in high-income countries. ICUs provide more advanced care than HDUs, and enable such therapies as mechanical ventilation, dialysis and regulated infusions of fluids and drugs. ICUs can be resource-intensive both in terms of personnel - sometimes one nurse for each patient and many members of multidisciplinary teams - and material and medical resources. The cost of ICU care in four European countries has been reported as €1168 to €2025 per patient per day.[@R9] Although absolute numbers are lower in countries with less resources, the average cost per day of treating one patient in an ICU in a public hospital in Bombay, India was \$57 in 1999.[@R10]

Critical care in Malawi
-----------------------

Although the first report of an African ICU was in 1969,[@R11] critical care remains under-developed in low resource settings.[@R1],[@R12]--[@R15] For example, hospitals in Africa were found to lack the necessary critical care resources to follow international sepsis guidelines.[@R16],[@R17] The few existing reports from ICUs in low resource settings indicate high mortality rates of 27% to 82%.[@R18]--[@R23]

In Malawi, the first ICU was established at Kamuzu Central Hospital in Lilongwe in 1990. The ICU now has a capacity of five beds.[@R24] The Queen Elizabeth Central Hospital in Blantyre, Zomba Central Hospital in Zomba and Mzuzu Central Hospital in the northern region each have four-bedded ICUs. Mwaiwathu and Blantyre Adventist Hospitals, non-governmental hospitals in Blantyre, also have four-bedded ICUs,[@R25] providing a national total of 25 ICU beds prior to the opening of the PICU to serve a population of 17 million. All are general ICUs providing care for all types of patients.[@R25] HDUs can be found in some hospitals, including in several general wards in Queen Elizabeth Central Hospital.

Queen Elizabeth Central Hospital
--------------------------------

Queen Elizabeth Central Hospital, with a bed capacity of 1200, serves a population of 5.5 million. 23,000 children are admitted annually. It can be estimated that, at any given moment in time, 30 to 50 paediatric inpatients are critically ill (personal communication Dr Q. Dube, Head of Department of Paediatrics). The established four-bedded ICU caters for both children and adults, admitting approximately 350 patients per year and with an ICU mortality rate of 23.6%.[@R26]

Beneficence and justice
=======================

When contemplating critical care in Malawi, the primary ethical consideration concerns the principles of beneficence and justice. Beneficence is "a positive requirement to do good to others".[@R27] The principle of beneficence is closely related to non-maleficence, that stipulates the obligation, Primum non nocere ('first of all, do no harm").[@R27] Combined, these two principles assert that each action must produce more good than harm to the individual patient. Justice relates to "fairness", and implies that everyone should be treated equally, fairly and impartially.[@R27] The principle of justice requires that we take the perspective of the whole population and balance competing values and interests while at the same time recognizing that decisions that provide benefit to one group of patients may result in harm to another.[@R28]

In the context of providing care for critically ill patients, we need to employ moral reasoning involving the potential benefits and harms to individuals and the justice effects on the population. As described above, there is a great need in Malawi for critical care services, but an inadequate supply of ICU beds. This results in hard ethical decisions about which critically ill patient should be given ICU care. This "rationing" involves the requirement to deny potentially beneficial treatment to a patient on the grounds of scarcity.[@R29] Rationing implies that, because of cost constraints, not everyone will get every service they need; want or even deserve.[@R30] When demand outstrips supply, health care providers deal with making allocation decisions based on perceived prioritization.[@R31] Healthcare rationing is common in all parts of healthcare and in all resource levels, however the rationing required for ICU care in a low-resource setting is an extreme form, as demand is so much greater than current supply, and the consequences for the individual are so life-threatening. The provision of some, but not sufficient, ICU care can lead to rationing decisions that are ethically, practically and for the responsible healthcare provider, emotionally challenging.

Providing ethical guidance for rationing decisions in Malawian critical care is not easy. In general terms, the patients who would benefit most from critical care are the ones who should receive it[@R32]. This involves clinical decisions that excludes patients who are "too well" and can be managed without critical care, and those who are "too sick" and require palliative care. In practice, making this judgement is difficult, and the ethically inferior "first come, first served" principle is often resorted to.[@R33] Clear, setting-specific triage guidelines may help health workers make rationing decisions, such as those included in the ICU Handbook in Queen Elizabeth Central Hospital.[@R34]

ICU provision and other health spending
=======================================

The notion of rationing is not only limited to ethically weighing how many patients will benefit from ICU care when there is clear scarcity, but what other health care goods and services compete for the resources required to run and maintain an ICU. As Scheunemann and White write, "Rationing can occur at multiple levels. Macro-allocation occurs at a societal level and includes decisions about how to allocate funds across a range of public goods, for example, education, infrastructure, defence or public health".[@R29]

In Malawi, decisions about how to allocate funds across a range social goods are challenging given that 40% of the overall national budget is funded by internationals donors like the World Bank, the International Monetary Fund, the African Development Bank, Britain, German, Norway and the USA. Currently, government funding is the main source of health financing in Malawi. Additionally, the Government of Malawi is a signatory to the Abuja Declaration, which asks member states to commit to spending at least 15% of the national budget on health.[@R35] While Malawi did reach its Abuja goal in the 2008/2009 fiscal year, devoting 15.9% of the budget to health, the proportion of the budget dedicated to health has fallen steadily since then. The steepest drop came in the 2014/2015 budget, when the health budget fell to 8.8% of the total share of the government\'s budget on health expenditures, down from 11.9% in the previous year.[@R36] This was because donors were reluctant to support the national budget in the aftermath of the national corruption scandal in 2013 known as "cashgate".

Resources for health are limited in Malawi - on average US\$30 per year is spent on health for each Malawian.[@R7] Moreover, Malawi faces significant health challenges in the areas of HIV & AIDS, Malaria, TB, pneumonia, diarrheal diseases and the rise of non-communicable diseases. The lack of financial resources for health and the huge demands of a sick population provide the underlying context for decisions concerning the role of ICUs.[@R37] The primary principle and reason for the establishment of ICUs in Malawi is beneficence: acting to benefit patients by sustaining life, treating illness, and relieving pain: a laudable goal. However, this goal has to be balanced with the principle of justice in the appropriate allocation of limited resources in Malawi where resources are limited and the budgetary allocation of funds is made according to population size and not the availability or resource-level of health facilities.

Improving population health outcomes should be the primary goal of the health system. Employing a utilitarian argument involves weighing up the cost-effectiveness of each healthcare intervention - how many lives are saved and at what cost? This may lead to a conclusion that basic critical care would be highly cost-effective - the simple actions constituting basic critical care as described above - could save lives with minimal costs. Widespread, basic critical care would also be consistent with population justice. Advanced ICU care may be harder to justify, because of the cost of intensive care for each individual patient and its limited availability. There are, however, counter-arguments to this somewhat simplistic view. Well directed intensive care may indeed be cost-effective, for example, when used for a limited time for patients who are unstable in the immediate post-operative period. ICU care using simple treatment protocols that are not resource intensive can save lives.[@R38] Furthermore, intensive care may improve hospital morale - "we are able to provide good care to our sickest patients" - and an ICU may be seen as a "centre of excellence" where teaching, supervision and good quality care can diffuse out from the ICU to the rest of the hospital and to the rest of the health system. While these effects are hard to observe, interventions originating in ICUs such as outreach and Rapid Response Teams have had hospital-wide positive impacts.[@R39],[@R40] Furthermore, ICUs can enable complex surgery and other advanced therapies to be carried out which in turn may be cost-effective. Weighing up the pros and cons is of vital importance but is challenging and unfortunately there is little research evidence to provide guidance.

The solution?
=============

We would like to suggest that the priorities for health spending ought to focus on distributive justice. That is, making decisions so as to produce the most good given the amount of the national budget that is being allocated to health.[@R29] The solution may lie in an expansion of critical care services using a model that offers a cost-efficient approach to health care expenditure, yet still provides a form of care that is beneficial for a large pool of patients. HDUs that provide critical care or ICUs that focus on excellent basic critical care could be the middle ground that this ethical dilemma is searching for. Critical care for many patients including the basics of life support, resuscitation and supportive care may offer an effective and cost-effective option in low-resource settings like Malawi.[@R41],[@R42] Building the capacity of HDUs, and ensuring that the principles of good basic critical care are carried out wherever ICUs are found would allow for the provision of services anchored on utilitarian grounds, one that focuses on achieving the greatest good for the greatest number of people also known as "The Greatest Happiness Principle".[@R43]

Conclusions
===========

Health care balances the ethical principles of beneficence and justice. The best possible care for individual patients must be balanced with providing fair care for the whole population by ensuring limited resources are used in the most effective way. Basic critical care providing the first-level life-saving interventions required by critically ill patients may be the ideal form of critical care. Intensive Care Units may also have a role for selected patients and as centres of excellence that raise quality for all services. It is crucial that policy makers and clinicians are aware of the huge need for good quality critical care and also the potential conflict between beneficence and justice and advocate for optimal solutions. Further debate is certainly warranted, as is research into the impact, costs and ethical implications of ICUs and HDUs in low-resource settings such as Malawi.
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